Summary &horbar; Large White females were fed on a plane of nutrition close to ad libitum during the entire experimental period (CTRL group, n = 48) 
Summary &horbar; Large White females were fed on a plane of nutrition close to ad libitum during the entire experimental period (CTRL group, n = 48) or restricted during a limited period of their growth (RP1 group: 28-62 kg, RP2 group: 64-96 kg, RP3 group: 97-131 kg, n = 48/group). Blood samples were taken before 200 and 230 days of age in order to detect cyclic gilts by assaying their progesterone levels. Animals were slaughtered at = 260 d of age and their genital tracts were examined. Overall feed intake, feed conversion ratio and daily gain were significantly lower in restricted than in CTRL gilts (average daily gain: 678, 680, 668 and 741 g/day respectively in RP1, RP2, RP3 and CTRL groups, P < 0.05). At slaughter, animals from the 3 restricted groups had similar live weights but were lighter (152 vs 164 kg live weight, P < 0.05) and leaner than CTRL (fat thickness: 29.5, 30.5, 28.0 and 34.1 mm respectively, in RP1, RP2, RP3 and CTRL groups). Respectively, 9, 43 and 76% of the gilts were puberal at 200, 230 and 260 days of age. The percentage of cyclic females was not influenced by treatment at 200 and 260 days of age while it was higher in CTRL (50%) and RP1 (56%) groups than in RP2 (35%) and RP3 (29%) groups at 230 days of age (P < 0.05). At King, 1989) . Since sexual maturation of the gilt occurs in 4 phases (Camous et al, 1985) : a perinatal phase, an infancy period (2nd month of age), a phase of initiation of sexual development (3rd to 5th months of age) and a waiting period (6th month of age to puberty), undernutrition during one or many of these periods may have specific effects. This point has been poorly investigated. Piglets whose milk intake was reduced during the first 8 weeks of life are slightly lighter at 140 days of age than non-restricted piglets (5.4 kg live weight difference) but reach puberty at the same age (Nelson and Robison, 1976) while undernutrition between 28 and 61 kg live weight delays age at first oestrus (Etienne et al, 1983 (table II) . During this period, the ratio of feed conversion in the restricted group was non-significantly increased. Thereafter, growth rate and ratio of feed conversion were always improved in the restricted groups even though the difference with the CTRL group was seldom significant (table II) . Feed restriction induced an overall significant decrease of 12.5 to 14.0% for feed intake (P < 0.05), and 8.2 to 9.8% for growth rate (P < 0.05). Ratio of feed conversion was improved between 3.7 and 6.3% in the 3 restricted groups but this effect was significant only in the RP1 and RP2 groups.
Finally, feed restriction resulted in lower backfat thickness at slaughter (table II) . This effect was more pronounced in the group with the latest period of restriction.
Sexual development t
Respectively, 9, 43 and 76% of the gilts were puberal at 200, 230 and 260 days of age. Treatment had no effect on the attainment of puberty at 200 and 260 days of age while the percentage of cyclic gilts was significantly lower in the RP2 and RP3 groups than in the CTRL and RP1 groups at 230 days of age (fig 1 ) . (Metz et al, 1980; Den Hartog and Noordewier, 1984) . The effect of the time of undernutrition on feed efficiency can also be explained. During the period of restriction, feed efficiency was non-significantly reduced. This result is in agreement with those of Agde et al (1978) and Kirchgessner et al (1979) showing that, when feed intake is limited to 70% or less of the ad libitum intake, feed efficiency decreases, the fraction of energy devoted to growth being reduced. After the period of restriction, growth rate and feed efficiency were improved. This observation of compensatory growth is in agreement with Adge et al (1978) and Kirchgessner et al (1979) . Thus, it seems normal that the overall influence of restriction on feed efficiency, measured on animals at the same age but with different live weight at the end-point depends on the time at which it is imposed and that it is all the more positive since it occurs earlier in growth.
In our study, puberty was delayed when undernutrition occurred during the waiting phase, while there was no effect when it occurred earlier during the period of sexual initiation. Applying the feed restriction at the beginning (RP2) or at the end of the waiting phase (RP3) gave the same result.
Aherne et al (1976) , Friend et al (1981) and King (1989) (Britt et al, 1988; Booth, 1990) .
This experiment confirms that feed restriction can delay the attainment of puberty and shows that this effect depends on the time of application of the feed restriction: the last phase of the sexual development of the gilt (waiting phase) seems more sensitive. Moreover, it provides evidence that nutritional modulation of the reproductive function can occur independently of changes in body weight or composition. The endocrine bases of this phenomenon need further investigation.
